NASA's Next Generation Space Geodesy Network

Abstract: NASA's Space Geodesy Project (SGP) is developing a prototype core site for a next generation Space Geodetic Network (SGN). Each of _ _ o _ _

the sites in this planned network consist of state-of-the-art co-located stations from all four space geodetic techniques, GNSS, SLR, VLBI, and DORIS, Shailen Desat, Richard Gross, Larry Hilliard ?, Frank Lemoine?, Jim Long? Chopo M&,
with the goal of achieving modern requirements for the International Terrestrial Reference Frame (ITRF). In particular, the driving ITRF requirements Jan McGarry, Stephen Merkowitz?, David Murphy!, Carey Noll?, Erricos Pavlis®,

for this network are 1.0 mm in accuracy and 0.1 mm/yr in stability, a factor of 10-20 beyond current capabilities. Development of the prototype core Michael Pearlman®, Dave Stowers!, Frank Webb!

site, located at NASA's Geophysical and Astronomical Observatory at the Goddard Space Flight Center, started in 2011 and will be completed by the end
of 2013. In January 2012 two operational GNSS stations, GODS and GODN, were established at the prototype site within 100 m of each other. Both sta-

1 : : : :
tions are being proposed for inclusion into the IGS network. In addition, work is underway for the inclusion of next generation SLR and VLBI stations as Jet Propulsion Laboratory, California Institute of Technology

well as a modern DORIS station. An automated survey system is being developed to measure inter-technique vector ties, and network design studies are >NASA Goddard Space Flight Center
being performed to define the appropriate number and distribution of these next generation space geodetic core sites that are required to achieve the 3 University of I\/Iaryland Baltimore County
driving ITRF requirements. We present the status of this prototype next generation space geodetic core site, results from the analysis of data from the 4 Harvard-Smithsonian Center for Astrophysics

established geodetic stations, and results from the ongoing network design studies.
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- Smaller antennas (~12m), fast moving, operating unattended, mechanically reliable, eco -
nomically replicable — more observations for troposphere and geometry (Cobham/Patriot
antenna)
- Broad continuous frequency range (~2-12 GHz) using multiple bands — smaller
observation error and interference avoidance (QRFH feed)
- Higher speed recording, increased sensitivity (RDBE backend, Mark 5C recorder)
Transfer data with combination of high speed networks & high rate disk systems
WU[IFNGL\Q'JNVI\R/\)VI—I—[PWXDU\M\XNKH IRXU FXUUHQW 8 6 WUDFNLQ
— Fast antenna plus high data rate enables improved troposphere sampling with
L Q 0D U aCcEpfale SNB bdibEervaitionblp WwadrldwiQes/LBH o rk
L W\ R I W KSthnd&)di¥ adich Quidl \eoimifh € Eabofd- tHdRIBH W ailabiiyHoWnaRyLkéy can@poD- F F
nents will lead to lower operation and replication costs
FRQVWU Rdiattable RI Band pladdr@evit willlbettéf Solefate Iradrdinabguen Yy VhteifFebefde E O
and allow compatibility with legacy S/X systems Consistency of four-band phases using
V W U L B O IripidudrodrtQngioupd @ Will efable ~WhR) pdSidiKdaterningtidn FvRe@ tvel Q Phase calibration and estimating iono -

—  Westford 18m antenna implemented with the same electronics but a prototype times the formal error. Delay uncer -
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grated next generation SLR, VLBI, and GNSS stations — RMS delay difference between the independent polarizations less than 1 picosecond over an hour.
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(and DORIS) systems, along with a system that provides for accurate vector ties between them — Successfully tracked most of ILRS satellites
— Develop a Project Implementation Plan for the construction, deployment, and operation of a NASA network of similar — LEO, LAGEOS-1 & -2, and GNSS have all been successfully tracked in
next generation stations that will become the core of a larger global network of modern space geodetic stations both daylight and night
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VLBI2010 technology is incorporated in the expanded global network FKDQQHO LQ WKH IRXU 0
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. "HPRQVWUDWHG DSHUWXUH HIILFLHQF\ stations is estimated simultaneously.
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